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SUMMARY Dunguctly chadsef cd 
lo 


This report presents factual technical data on A. V. Roe, Canada, Limited, 
proposed development, Project Ye (Secret). This proposal is the second of two 
designs which can be classified as radical aircraft designs. The ultimate purpose 
of presenting this is two-fold; to correct the distorted picture presented in pre- 
vicus releases, both classified and unclassified, and to acquaint the intelligence 
comummity with the current state-of-the-art facts thereby alerting them to eny air 
intelligence information which my become available indicating Soviet interest in 
this specialized field. 


Factual Data 


Several nevs mediuma have published articles concerning A. V. Roe, Canada, 
Limited, Project Ye (Secret) vhich, when supplemented by the December Air Intelli- 
gence Direst article, "The Flying Disc", present an inaccurate picture of the 
proposed project. It was decided that a factual account or this project would be 
presented, in the form of a joint Wright Air Development center - Air Technical 
Intalligence Center study, to the inteiligence agencies to correct soy misgivings 
brought about by the above-mentioned articles. 


Discussion 


Tre suoject of this report deals with a proresal for a new type aircraft oy 
_one of Canada's nost progressive wembers of the aircraft industry, AVRO Aircraft, 
Limited, a member of the Hoyker-Siddley Group. This project should in no vay be 
associated with any science faction or “Flying Saucer" stcries because cf its ex- 
ternal appearance. The configuration was a result of an engincering investigation 
into the solution of @ particular problem. 


An examination of the AVRO proposal shows that the potential for a very high 
performance weapon system exists in the not-too-dietant future. Although this 
proposal offers the USAF a potentially advanced weapon systen having both vertical 
takeeo?f and military performance capabilities, there are nuserous technical vrob- 
lene vhich must be solved before a successful development can be realized. 


The proposal is for the design of 2 supersonic research aircrsft naving a 
circular planform and VIO characteristics. One version provides for the use of 
several conventional axial-flow engines, while the ultimte aircraft configuration 
utilizes a new redial-flow type engine. Another unusual feature of this proposal 
4a that the control of the aircraft is accomplished by selective direction of tne 
exhaust gises vhich eliminates the necessity of conventional aerodynamic centrol 
surfaces. 


Conclusions 


This proposal offers a possible solution to the USAF requirement for achieving 
disrersed base operations. 


CLASSIFIED 


There appears to be no fundamental reason why this proposa], should not ulti- 
mately result in @ weapon systen, however there are several technical areas which 
mist be investigated before a full-scale development program 4s initiated. 


The simplicity of airframe construction should alleviate many of the muu- 
facturing ami logistic problems normally associated vith new aircraft developments. 


Based on the above conclusions, a two-fold intelligence progres is justifi- 
able. 


a. The technical information on this project should be followed by 
direct liaison between WADC and ATIC personnel. 


b. A collection effort should be initiated to determine whether the 
Seviet Bloc is or has been conducting research efforts on 4 similar project, when 
this work began, and the present state of the Soviet development. 
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SECTION TI 


‘CHARACTERISTICS 


There is a USAF requirement to develop means of operation from dispersed bases. 
This requirement stems from the growing and possibly eatastrophic vulnerability of 
conventional air bases. The mJjor feature of conventional air bases is the runway, 
which has grown wider, thicker, and longer as aircraft have becone heavier and 
faster. The operational necessity of rumays leads to concentrations of aircraft 
which have become critical targets. The logical approach to dispersed base opera- 
tion would then appear to be toward reducing the length of runveys or to their total 
elimination. Nucerous schemes have been proposed, investigated, ant same developed 
to reduce the take-off distance of aircraft. Among them sre water ejection, aftere 
burning, and@ RATO. Drag chutes and methods of thrust reversal have been developed 
for reducing landing requirements. Attempts to elimintte rumeys coupletely have 
resulted in helicopters, convertiplanes and what is imown as VIO aircraft. 


There are two general types of VIO aircraft - "teil-sitters” and "flat-risers”. 
A flateriser takes off in the vertical direction in a normal horizontal flight etti- 
tude, while the tail-sitter takes off vertically from 4 position which is 9 degrees 
to a normal level horizontal flight attitude. Examples of tail-sitters are the 
United States Navy projects with Lockheed and Convair which utilize a turboprop 
pover plant, and the USAF project with Ryen Aeronautical Corporation utilizing 
turbojet pover plants. Examples of the flat-riser are the Rolls-Royce "Plying Bed~ 
stead" and the Bell VIO aircraft. The basic design problem associated with any 
aircraft of this type becomes one of achieving in 2 single vehicle VTO and military 
performance capebilities. A possible solution to this problem has been proposed by 
A. V. Ree, canada, Limited, in the form of their Project Y2 (Secret). 


B. Descrirtion of the Provosed Aircraft 
1. General Deecription 


To versions of swall research VTO aircraft have been designed by the con= 
tractor, vaich, by company designation, are Project Y (Secret), a "“tailesitter”, 
and Project ve (Secret), a "flat-riser". Early in the investigation, Project YX 
(Secret) was rejected by the contractor in favor of the fliat-riser. Project Ye 
(Secret) design proposal incorporates a number cf advance improvements brought 
about by the utilization of several radical idees in fundamental sarees which, as 
yet, have not been thoroughly investigated. ‘The original proposal was essenticliy 
for the construction of a very large radijal-flow gas turbine ecagine which, when 
covered, will form a flying wing with a circular planforn, similar in appearance 
to a very larpe discus. The engine is designed to fly “edge-on” to the wind instead 
of axially as is the present practice in conventional eircraft design. An alternate 
version for a multi-engine aircraft as shown in Figures 1 and 2 would avoid concture- 
rent develonment of the airframe and engine vhile providing the other esse:.tial 
ebaracteristics of the vehicle. 
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Fig. | Three-View General Arrangement of Proposed Multi-Engine 
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The cockpit is located at the center of the eircreft with the orientation 
of the cockpit determining the fore and after center-line of the aircraft as vell 
as the normal direction of forward flight. ‘The sirfram:, fuel cells, and the gs 
turbine power plant encircle the cockpit. (See Figs 3 and 4.) 


hig aircraft is designed for vertical take-off and landings while in 
the horizontal flight attitude, i.e., a "flat-riser". Since this aircraft rises 
vertically from @ horizontal position, it does not require & landing gear or 
auxilliary landing devices. The flat-riser flight take-off technique, the elini- 
nation of the larding gear and auxilliary landing devices, are brought about by 
the peripheral exhaust which produces a "powerful ground cushion effect" (Pig 5). 
‘This is one of the fundamentals upon which this new radical sircraft design is 
based. . 


Since this airframe and engine will bave a circular planforn, the outer 
perimeter of the sircreft will be the exhsust nozzle or the engine and the thrust 
forces will be used for control of the aircraft. A unified control system must 
be desigmed which will produce the sane aircraft responses irrespective of whether 
the aircrart is in hovering, trensition, or forwerd flight. The circular placforn 
may be modified to accomodate trim flaps of scce usture if they are found to be 
necessary. 


The air intakes are placed in the inner circle on the upper surface of 
the aircraft for vertical take-off while additional air intakes are tstalled in 
the upper and lower forvard facing surfaces for forvard flight. 


A milti-engine configuration (Figs 1 and 2) is proposed as a research 
vehicle for the purpose of investigating stability and control, performance, ctc., 
before development of a sulti-engine operational aircraft or radial-flow single- 
engine aircraft. This prototype configuration will also investigate certain funda- 
mental areas concerning aircraft behavior; an example is the ground cushion effect. 


2. Atirtrane 


The cutaway (Fig 4) of the research aircraft vith the radial-flow engine 
shows the details of the aircraft structure. ‘The center location of the fuel celis 
allows for the use of the fuel as a coolant medium against aerodynamic heating for 
the cockpit. The mechanical engineering details should not present any unsolvable 
problema in the airframe design; however, the rotor assembly and exhaust control 
systens are considered mjor problems. The basic structural ribs of the airfrane 
lend themselves readily to msa production since they are identical. Sixty ribs 
are proposed as the foundation of the airframe. These ribe are "butved” to the 
outer surface of the fuel cells with the inner side of the fuel cells comprisiog 
the cockpit opening. For the multi-engine version (Figs 1 and 2) certain engls- 
eering problems way arise due to the complexity of controlling eight engines, 
eight fuel systems, eight lubricating systems, etc. : 


3. Air Intake 


The aircrart, at rest, cannot use the bottom forvard facing air intake, 
therefore, “take-off air is supplied through 3C square feet of releeving door area 
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Fig, 3 Three-View General Arrangement of Research Aircraft 
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Fig. 4 Section Cutaway of Research Aircraft (Radial Flow Engine) 
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Fig. 5 Ground Cushion Effect 
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PHYSICAL CHARACTERISTICS 


Redial-Flow Engine Aircraft 


Particulars 


Weignt Dimensions, etc. 
Aircraft Gross Take-off Veight 
Gross wing area 
Span (# diazeter) 
Height over canory 
Standard msan chord 
Aspect ratio 
Mean t/c ratio excluding intake 
Intake base area 


Approximate jet base srea in forward ?lisht 


Wing loading at mean weight of 26,000 lbs 
Maximm internal fuel 


Take-off vhrust/weignt ratio 
SLS thrust, frontal area 
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Values 


TABLE If 
WEIGHT BREAKDOWN 
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Raéial-Frlow Engine Aircraft 


Particulars 


Aircraft Main Structure 
Cockpit well and fuel tank 
Intake structure 

Main structure 

Outer wing and exhnuster 
Halo 

Cockpit and canopy 
Control shutters 


Control systen 


Power Plant 


Rotor assembly 

Stator blades, plates ané attachuents 
Combustion systen 

Air bearing assemoly 


Extra to structure 


Sockpit equipment 

Radio and electrics 

Fuel systes 

Air conditioning and oxygen 
Miscellaneous 


AGRCRAPT ELIT NEIGH 


Disposable Load 


ores 
Fuel 


AIRCRAFT GROSS TAKE-OfF tilodr 


To Tots.1s 
9,932 


10,450 


1,065 


21,050 
7,999 
T7150 
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in the top intake.” This air is exhausted through exhaust nozzle (outer perimeter) 
of the aircraft and is directed downward (see Figs 6 and 7). This dovavard ejection 
of the air produces a "ground cushior effect", (see Fig 5) which results in an addi- 
tional thrust componect for take-off and allows for a ground cushion to brake the 
landing of the aircraft. This effect is present only when the omaust sir is dis- 
tributed fron the periphery of the aircraft (fleterisers). (See Fig 3.) 


In forward Plight, the air exters the plenum charber through the forvard 
fecing air intekes In both the upper and lever surfaces of the sircraft. Engine 
exhaust gases are carried around the exheuster duct and are expelled through the 
annular aozzle which is located on the upper and lover surfaces aenr the veriphery, 
and through the beckward facing nozzics which are located on both sides of the air- 
eraft. (See Mg 9.) 


4, Propulsion Systen 


The sropesed pover rlont for the sinsle-ensire research vehicle is basic- 
ally ou aouble-sided redial-flow turbojet engine. ‘he heart of thie engine is a 
very large diameter rotor disc which utilizes carmpressor sir bleed as its only 
means of lubrication. 


fhe compressor statora, diffuser, combustion tubes, and turbine nozzle 
guide venes ere designed as ar integral pert of the airframe. ‘The rotating element 
ef the conventional gas turbine engine, namely, the compressor rotcr, connecting 
shaft and turbine wheel have been rearranged to e disc configuration. The ccm- 
pressor rotor blades are mounted vertically om the inner dise ring; the turbine 
wneel blades are mounted verticaliy on the outer disc ring, 2nd the :onmnecting disc 
ring is compsrable to the conventioml connecting shaft. This disc rotates on 3 
double-sided air bearing mounted betveen the upper end lover combustion tubes. 


The cowbustion system consists of flame tubes distributed between the 
structural ribs of the aircraft. The engine rressure is contained between the 
outer skin and the rotor bearing plates with the letter structure being »ounted 
between the combusticn tubes. For take-off the intake air is brought through the 
top intakes to the firet stage of the rotor and is compressed radiclly ovtward 
through six stages giving a normal rressure ratic of 3 to 1. From the last come 
pressor atage, the eir is diffused and passes through the flere tubes, turbice ine 
let guide vanes, through the turbine wheel, and ther through the exaaust comic 
which ita the outer verimeter of the aircraft. (See Fir 1c.) During forvar? flint, 
ee upper air intaise ducts are closed and the forward facins cir intakes are open. 

See Fiz 11.) 


Due to the radial floy through the engine, the compressor binces and turdine 
blades are stralcht. Therefore, these parts my >e nore easily manufactured than 
for the co:nventions1 engine commressora and turpines. 


The proposed air beering supporting the rotating element eliminates cany of 
the problems woich are imposed by mechanical type verrings. The lerge arec of the 
bearing surface, approximately 100 square feet on both sides, is svaiiable to sur- 
port the veight of the very large turbine rotor. The air supply for the flat bear- 
ing comes froo “secondary air” in tie combustion region while the supply for the 
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vertical bearing comes from the rear of the last rotor stage of the canpressor. 
Exhaust of the bearing air is controlled by a low pressure annulus and the min 
"exbauster" which utilized this air for cooling the turbine blade roots. Figures 
12 and 13 show gravhically the flow within the sir bearing. 


A ground supply of compressed air applied to air bearing will be used 
when starting the engine. In stopping the engine, the rotor will grounc on selif- 
lubricating besring pads. The material used in the self-lubricating bearing pads 
will be cast iron or carbon which will provide good dry bearing surfaces on steel. 
These peds are not expected to suffer excessive wear or provide untue stoping 
torque on the turbine rotor. 


The multi-engine version would utilize nucerous small engines having low 
specific weights to provide the exhaust gases. 


5. Control Systems 


The aircraft is controlled by regulating shutters vwhicn vary the amount 
of thrust through the annuler nozzles (for pitch ard roll control) and through the 
backward facing nozzles for yaw control located on the peripheral edge. (See Tle 
14.) The contractor claims that the use of this “jet control” at all tines elini- 
nates the difficulty associated with hinged control surfaces in supersonic flight. 
This statement on the pert of the contractor is based on initial testing of the 
principle and wich wore data must be assembled vefore it can be completely accepted. 


A proposed method of achieving jet control utilizes the so-called “Coande 
effect" whereby a jet stream is deflected through large angles by having a curved 
aurface in contact with its edge at one side. (See Fig 15.) Additional investi- 
gation into the mechanism required to utilize this effect must be accomplished in 
the early phases of this development. 


In the proposed aircraft thrust forces ere used for control at all times. 
It ig mandetory to use the thrust force for take-off and novering flight since 
there are no aerodynamic forces available due to the lack of forward movement. In 
forward supersonic flight thrust forces are used in lieu of conventional hinged- 
type controls. Some thought has been given to the aechanics of the control systew 
as can be see:: in Fiy 14. 


C. Performance 


Tne perforreance estimated by the contractor wos based on rather broad assurp- 
tions and bas not as yet been investigated by a wind tumel test program, (See 
Table III.) 
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USAF RESGARCH AND DEVELOPMENT STATUS 
A. Princirmel Sroblen Areas 


In the preceding section we bave presented very briefly the thought invclved 
in A. V. Roe’s design proposals for Project Y2 (Secret). The Wright Air Develop- 
ment Center has evaluated the detail proposals and feels that a one-year study 
contract which will investigate the following mJor sreas must be accomplished 
before any further consideration can be given to a develoyment contrect for a 
research vehicle. These arees are: 


a. The air cushion effect 

b. The stability of the multi-engine configuration 

c. Air intake and exhaust systems 

ad. Aircraft performance stability and cortrol : 
e. The radini-flo engine feasibility. 


3B. Present Development Status 


Headquarters USAF directed that Headquarters ARDC vould issue a technical 
requirement to pursue investigation of this project. This resulted in Technical 
Requirement No. 3 dated 13 August 1954, which in turn resulted in a development 
plan dated 15 September 1954, written by ADC, Directorate of Weapons Systems 
Operations, Bombardment Aircraft Division, New Development Office. Work on this 
project was delayed vending a decision by higher headquarters. On 29 December 1954 
the order to proceed vith this project wes issued. The proposed statement of work 
dated 8 Niovember 1954 will be tncorporeted in «& study contract in the near Auture. 
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TABLE III 
CONTRACTOR ESTIMATED PERFORMANCE 


Radial-rlow Engine Aircraft 


Without With 1500°K 
Particulars ' Reheat Reheat 
Haximun level speed mph 1,726 2,300 
knots 1,490 2,000 
Mech No. 2.6 34E 
Ceiling (Hax pover st sean vt) ft 71,600 £4 ,600 
Time from hovering start to : 
36,090 ft min 1.76 NA 
60,000 ft min 2.66 NA 
70,000 ft Bin 4,2 NA 
Still air range wita allovences 
for take-off, clin, cruise, 
descent, and landing niles 620 MA 
Take-off and landing distances — Nil Nil 
Max hovering ait from take-off ft 10,000 RA 
max hovering alt at wean vt, 
26,000 lba ba ~ 16,000 HA 


NOTE: The above estimate utilices uet thrusts end SiC which are based on the "sirmli- 
fying assemption” - "Fiain nozzles and 100 per cent thrust recovery from the 
jet bending.” 
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Fig. 15 Coanda Effect: High Aspect Ratio Jet Bending 
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To view larger versions of images visit www.majesticdocuments.com/products.html 


"The Secret" CD — Dr. Bob and Ryan Wood (SCD111) 


An enhanced CD-ROM version of the Majestic documents with an informative narrated slide show 
discussion of the documents and key points of authentication, as well as complete replicas of all 
the documents contained in the Majestic Documents Book. The CD also permits key word 
searches and contains a detailed set of references. 


Price $16.00 plus tax and shipping 


The Special Operations Manual 1-01 (SOM112) 


This manual titled: Extraterrestrial Entities and Technology, Recovery and Disposal provides a two 
color 6 x 9 inch original format typical of field manuals. It is precisely reproduced adhering to the 
originally photographed text. 32 pages. 


Price $8.00 plus tax and shipping 


The Majestic Documents Book (TMD113) 


This 8.5 x 11 paperback book of all the original and replica documents. They have been 
reproduced with care over the last few years and faithfully reproduce the font, the words, and the 
layout. About 200 pages. 


View Forward, Introduction and Table of Contents at www.majesticdocuments.com/products.html 
Price $18.00 plus tax and shipping 


The Complete Set (TCS114) 


This includes the CD, the SOM1-01 manual, and the Majestic documents original and replica 
book. 


Price $40.00 plus tax and shipping 


"The Truth" Poster (TTP115) 

This 19" x 27" full color poster is a replica of Joe Firmage's USA Today full-page advertisement 
that ran on Friday February 19, 1999. It includes 14 quotations with references from past U.S. 
Presidents and famous military leaders in relation to UFOs and extraterrestrials. 


Price $8.00 plus tax and shipping 


To order by phone, call 720-887-8171 (8am-—8pm Mountain time zone) S 


To order online, visit www.majesticdocuments.com/products.html 


Or mail your order with check or money order to: 
Majestic Documents 
14004 Quail Ridge Dr. 
Broomfield, CO 80020 


Return Policy: Products may be returned in good condition within 30 days for a complete refund, no questions asked. 
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